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(54) METHOD FOR IMPROVING FATIGUE LIFE AND LONG-LIFE METAL MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method 
for improving the fatigue life of metal materials, which 
solves problems in the conventional fatigue-improving 
methods for metal materials like reducing stress 
concentration and introducing compressive stress, as an 
construction efficiency, a skill of a builder and a quality 
control can not be conducted because there is no means 
for measuring the improved effect. 
SOLUTION: The method for improving the fatigue life 
comprises pretreating a portion which may cause the 
fatigue of the metal material, treating it with ultrasonic 
shock, and subsequently conducting a quality assurance 
inspection, to improve the fatigue life. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The improvement approach in a fatigue life characterized by raising the fatigue life of 
the metal material concerned by performing ultrasonic impact processing and conducting QA 
inspection after that further about the part where fatigue of a metallic material poses a problem 
after pretreating. 

[Claim 2] The improvement approach in a fatigue life characterized by not to perform the 
process to which ultrasonic impact processing carries out and such metal internal stress and 
surface stress change after ultrasonic impact processing about the part which performs 
ultrasonic impact processing of metal material, and its near part in pretreatment of the 
improvement approach in a fatigue life according to claim 1 after performing the process to 
which metal internal stress, such as plastic working, and deformation correction, heat treatment, 
welding, and surface stress are changed. 

[Claim 3] The improvement approach in a fatigue life characterized by not to perform the 
process to which nondestructive inspection and ultrasonic impact processing carry out and such 
metal internal stress and surface stress change after ultrasonic impact processing about the part 
which performs ultrasonic impact processing of metal material, and its near part in pretreatment 
of the improvement approach in a fatigue life according to claim 1 after performing the process 
to which metal internal stress, such as plastic working, and deformation correction, heat 
treatment, welding, and surface stress change. 

[Claim 4] The improvement approach in a fatigue life characterized by removing the crack by the 
grinder, gouging, etc. if a crack is detected about the part which poses a problem of a fatigue life 
in pretreatment of the improvement approach in a fatigue life according to claim 1 after carrying 
out visual inspection, a penetration inspection, magnetic particle inspection, fault style flaw 
detection inspection, etc. 

[Claim 5] It is the improvement approach in a fatigue life characterized by checking that a crack 
is not detected flat and smooth after carrying out visual inspection, a penetration inspection, 
magnetic particle inspection, an eddy current test, etc. further, finishing and by the grinder after 
performing welding padding in crack removal of the improvement approach in a fatigue life 
according to claim 4, when the removal depth becomes deep with 5mm or more. 
[Claim 6] The improvement approach in a fatigue life characterized by processing to the toe of 
weld section in the weld zone of metal material , the HAZ section , and a weld zone , introducing 
compressive residual stress , defanging the minute defect used as the origin of fatigue generating 
in ultrasonic impact processing of the improvement approach in a fatigue life according to claim 1 
while making a configuration deform so that it may be hard to produce stress concentration , and 
controlling crack initiation . 

[Claim 7] In ultrasonic impact processing of the improvement approach in a fatigue life according 
to claim 1 The saw of metal material, While making it deform so that it may process to the 
cutting plane by cutting by shear, gas, laser, the plasma, etc., and its near and stress 
concentration cannot produce a configuration easily The improvement approach in a fatigue life 
characterized by introducing compressive residual stress, defanging the minute defect used as 
the origin of fatigue generating, and the part hardened extremely, and controlling crack initiation. 



[Claim 8] The improvement approach in a fatigue life characterized by using ultrasonic impact 
processing for the crack below the limit of detection in nondestructive inspection, introducing 
the compressive stress by blow in ultrasonic impact processing of the improvement approach in 
a fatigue life according to claim 1, and stopping progress. 

[Claim 9] The improvement approach in a fatigue life characterized by introducing the 
compressive stress by blow into the crack below the limit of detection in nondestructive 
inspection, and stopping progress more certainly in ultrasonic impact processing of the 
improvement approach in a fatigue life according to claim 1 by performing ultrasonic impact 
processing more than a two pass about the same part about the part of the structure with which 
we are anxious about generating of a fatigue crack, and a structure article. 
[Claim 10] In QA inspection of the improvement approach in a fatigue life according to claim 1, 
templating material, such as figure material for dentistries, is used, about [ or / R (radius) at the 
tip of a tool ultrasonic impact processing which scanned with high precision measuring machines, 
such as a laser displacement gage, and took the mold of the configuration after ultrasonic impact 
processing, and the aspect of affairs of the processing side used for processing, and ] — I am 
doing one — Moreover, the improvement approach in a fatigue life characterized by checking 
that the fatigue life has improved by having improved the configuration in the part which 
processed by checking having produced plastic deformation in a depth of 0.05mm or more 
compared with processing before, and having introduced compressive residual stress. 
[Claim 1 1] When ultrasonic impact processing is performed as a stationary process, in QA 
inspection of the improvement approach in a fatigue life according to claim 1 The check of an 
ultrasonic impact processing tip tool, and the check of a device output setup, The improvement 
approach in a fatigue life characterized by checking that the fatigue life has improved when the 
configuration has been improved in the part which processed and compressive residual stress 
was introduced by the check of generating of the plastic deformation in the processing part by 
viewing. 

[Claim 1 2] When the thing or the doubt that deformation was formed of ultrasonic impact 
processing arises in QA inspection of the improvement approach in a fatigue life according to 
claim 1 , By checking that the organization is doing grain refining of the processing front face in 
measurement of the deformation formed in the surface of metal rather than other parts which 
gaze at the organization on the metaled front face of the maximum, and are not processed by 
the sump method The improvement approach in a fatigue life characterized by distinguishing 
what the deformation formed for of ultrasonic impact processing. 

[Claim 13] When the thing or the doubt that deformation was formed of ultrasonic impact 
processing arises in QA inspection of the improvement approach in a fatigue life according to 
claim 1 , By checking that the organization is doing grain refining of the processing front face in 
measurement of the deformation formed in the surface of metal rather than other parts which 
measure the particle size on the metaled front face of the maximum, and are not processed by 
the ultrasonic particle-size metering device The improvement approach in a fatigue life 
characterized by distinguishing what the deformation formed for of ultrasonic impact processing. 
[Claim 14] When the thing or the doubt that deformation was formed of ultrasonic impact 
processing arises in QA inspection of the improvement approach in a fatigue life according to 
claim 1, The roughness on the front face of processing is measured with a roughness meter or a 
laser displacement gage in measurement of the deformation formed in the surface of metal. The 
improvement approach in a fatigue life characterized by distinguishing what the deformation 
formed for of ultrasonic impact processing by checking that the front face is smooth rather than 
other parts which are not processed about the direction which crosses formed R (radius). 
[Claim 15] When the thing or the doubt that deformation was formed of ultrasonic impact 
processing arises in QA inspection of the improvement approach in a fatigue life according to 
claim 1, By checking that measured hardness by the P1KKASU trial on the front face of 
processing etc., and surface hardness has hardened at less than 100% of a rate 20% or more 
rather than other parts which are not processed in measurement of the deformation formed in 
the surface of metal The improvement approach in a fatigue life characterized by distinguishing 
what the deformation formed for of ultrasonic impact processing. 



[Claim 1 6] the improvement approach in a fatigue life which will be characterize by to be show 
subsequent crack initiation by apply the coating which leach the coating of another color which 
direct easily outside that the microcapsule with which the interior of a paint film be equipped 
broke in the crack part , and generated the crack if a crack occur at the time of subsequent use 
to the ultrasonic impact processing section after QA acceptance in QA inspection of the 
improvement approach according to claim 1 in a fatigue life . 

[Claim 17] Metal material characterized by being processed using one improvement approach in a 
fatigue life of claims 1-16. 



[Translation done.] 



<i9>H*H«fw (jp) 02) Q |fj 1^ -Sk < a > mmmmiSM** 

#112003-113418 
(P2003-113418A) 
(43)&BB H ¥/«15¥4 M 18 B (2003. 4. 18) 



(51) IntCl. 7 






F I 






C21D 


7/06 




C21D 


7/06 


z 


B 2 3 P 


6/00 




B 2 3 P 


6/00 


Z 










*M# a?3#EOSU7 OL (^ 9 H) 






#152001 -308355( P2001 -308355) 


(71)W©A 


000006655 














(22)tUIBB 




¥JB3cl3^10^ 4 B (2001. 10.4) 




JfcECfB^ttffl K^^WI 2 Tg 6 # 3 » 








a2mmm 














«T»iP*T*20- 1 




































ST*Mj*rfi20- 1 






















(74)ftSA 


100107250 












*B± # «^ 


(fl>2£) 















(54) 8#j^fa±fcHfc:fe£tre-nfc.fcSfi5W)»&JH» 



(57) (gift] 




1 

*©«. n D a m<$IiEi£££lT 5 C £«:<£-, T. ^R&JR^ 
toS& 

tostcfe i> r . ^mnom^mm^nam^n s sp# £ -e 
©ififiwwuc-xvc. 3Bte*ni*». mmiE. mem. 

I»«3»3 ) $ti&m l KSE«KD&##*ftl-h*HIi£©«r 
toll Kte l» r . #©jg $&ffiaEto9« ff 5 o(5^ £ •€■ 
©2£«WHe-3l»-C. fflttflni*. SBBWiE. f&toffi. 
& £ £JSrt %m-t> . £^b 3 **• -5 a -tz * 

toSCCfc^T. J^fNi>©rai&B£&SffiJ5iT«:-x»-c\ a 
m«IS. a3&flWk£. ttf»SS4*3E. jflift&KBtt&tt 

•r > y— e # -i> ^> £-ci&*t zctzmbtLtc 

S{|&5&{C tet, >T . 31 5 # 5 m m tLh £ g£ < & o fcifi 

±if. se. testate 

g|5. HAZSP. »«»K:SttLr«iffl«rm>. BViZmtl 
C K < l><fc 5 3 •»*•&£*«:. EaS^SjS^ 
«:* A L . g8?#&£©i*a£ £ ft S«/|Mfc*RB «r«t«Mt 
L. a®©«*tS:«i«|-r-5C4*«faib/c«»i5^ 
±tofflffi. 

ummi ) »3R3« i KiBtt©s»»*isi±«jiffi©ffl 

-If-. 7-7X-v^icJ;^WKfi^J:S^ltffffiteJ;0-^© 
J:^«JWi*(c. ESBStBJfcfcfciSAU 

iaj±toai£. 



(2) 2003-1 13418 

2 

*siw*ft!fflK:*ji»T. *««eacr©«aiBisifeiT© 

& 

IBl3»B9 1 M&9 1 KKtt©«#**l6j-b«HIffi©ffl 
j*B?RO'«^d d d ©^b^K:o^-c. El— fflBrtcour 2 

za±M^mw®!&m*'i7 ^ c £ «: «t -c . itmwvat 

•C©«aiRlf«T©ftfH«:mHcj:4ffiBij6**||iA 
10 U J:9HK«Ci»R*±«>4C£44**£0;teS?#** 

[|g*:JS l 0 ] l ccis«Jc©g»5?^|S]±ffiJl^© 
a»»iEttaStc*Jl>-C. «l4fflJ^ftW!Q:^©SaK»)tt* 

-e©toii®©^ffi*5Mffi{cfflt,^c®^ L <g»i^toffl©ij : 

5fe*S©R ilia- Scb-Cti4C£. toll 

Mlcib-^ 0.05 m m «±©gg $ X-Mft&B&£. DT U 

■CS!^5?# *S(S]± l&Ci ^Hii2T 5 C £ £ L fc 

g»*^i^±toais. 

[»3jo« i i ] %mm i (ciets©fi!^^#ffi]±toiis© 

«Hl**!f*)*i4»^. Ja^^fESStoII5feJfflXA©HIS. 
«S HJABBE© MB £ . S tBK «t StoSSP^fC te W -5 S 

®&&(Dft£.<Dmmc «t o , ton £tT -3 fcap^-c^** 
»**»m± L-fc c £ «tte-r * c £ *«« £ vtcm&m 

30 ^(S]±toffl^. 

[IS*J1 1 2 ] fS*JS 1 {CBfi4S©fi|^^|oj±toffla© 
smutm^vi^x , ^*ijffl^f»SEtofflcc j; o r 
»fiJESjhfct©3&>»^:*s*Dfc»^. ^MSIicMd 

n/c^f5©gtffl'JK:*/co-r. toffl«ffi*^>7*^(c«t o 
r^isw^ECifflM^si^i/. toffl$n-ct,^«cc^© 

SP^J: >5 fc««*«tt«ft<tL.T:i,»* C £ £ tC 
J: 0 . *©SE»*ijffl*««««BltcJ: tifcc £ 

[iit*gi i 3 ] §a*js i <,cisM<Dmimifrfo±mm<D 

40 u D 0 MlSfI^2K:tec^r. ^JB*iffl#atffli«StoSi«:j;oT 

<i tcmzmtm ic&tc-ox. toiian ^ffl^sefitiBtffl'j 
iSEctj: or^@5©saffl©tas«:it«'JL. tofflsnr 
iffi©gp» «t 0 ffljft^iotft'f t l x^zctzmm 

t i> c £ tc «fc ip . «©3^#fflFftSMEftUlte «t «3 JgfiX 

$ titcc £ *«ao-r * c £ ztmt Ltcmmmti>fa±.9& 
mm. 

immm i 4 ] ib^j^ i ccte«s©jg^#ifi]±to«ffi© 

&m{%im&K. tei »r . ^*sffl^»i«toiai{c J: o r 
50 3BldcSt»fcfc©*>«3a:**l;fc»^. ^J3SlffitcJfJ»iK$ 



tiifii-r & ^lalCC -31 >r Mil s *i r C >fr C »flk©SB»<t 9 & 

itmm i 5 ] tragi i tc&wt<Diffimftfo±xum<D 

J: 0 19 $ £ ftffl'J L > %k II 2 ti T C > t > ffi OSB# <fc 0 
fc*B885K#2 0%«±1 0 0K*«<DS^TM8MtLT 

J: 0 ffJfiS S ftfc C t **ij««-r 4 C <t *«f« ± L fc 

im*m i 6 ] ss^js i ccett0ffij»#ftfij^B&® 
im^m i 7 ] m&m 1 - 1 6 <^rn^<D^fN*ft 

[0 00 1] 
[0 00 2] 

[000 3] J^Mffitt** <»IK2 

*^&<1-& t ^v-Y>7^>^ TIGFU-r» 

> - e - r. > ^ tc us l r a , is*J6**^ft< , r4a 

60 



(3) «WB 2 0 0 3 - l l 3 4 l 8 

4 

[0 004] ±E©«j*|Sj JtJftJIffi© 5 % . It*«*«r 

< -r s A2Lfflffi© s (c n x. r is e> -e$> *** . 

«c £#«#*flt*tr L t S -If & MB <!: fc * C <h * 
[000 5 ] */c, TIG KU^l/>yccHOrt> 1 ft 

i^s r ^ ss^nonaM n * i» <■ tc &> ic rm * iz&m 

[0 00 6] EIWHJ6»*»A-r**ffi-C** 

20 [0 00 7] j/c, ^>v-fc--^>y*e«, ffijisptc 

[0 00 8]J/c ±IB©<fc9ttEE«f3»ai£***A-r 

BJB*W A J: 4^^^[pi_b«!jm« « <h A, l > <fc * 

[0 00 9]*^ (SiBK«W«*cot»r 6, JhfflSWc 
BE»3»Bl£**3IAr*»^«:ot»rfe. ig^SIHTW 

l\ 

[0010] 

[»9!*«JB«o<t^ 4-raawii] ±12©^ ^«c. 
i*a«aa©raai*5**) % BE»is*ft»Ar** 
50 5C4^r*3tcciC47&«|8ijHr*o. ^<oic^>hc, ceo 



(4) 

5 

um-BOum. m&gl} 5kHz-60kHzt« 

?*>c tie**), &mifrzmi%?&feftfa±mm. *$ io 

[0012] 

/cable. »1CMOT§«:, &Htt®ft£**mH&tt£fi9r 
[0013]*t ffl2©»JJH** ±1531 1 CMfelBOiiu 

[0014] £/t, *3(D»§S«. JriEJS 1 CD^§8CDBU 

[ 0 0 1 5 ] *fc, Sf4©#feW* % ±E» 1 ©^©iiy 

^iiicfc^r, mftrntiormttezmmc-D^x* m 

SUftS. »jS8i&&£» »«M£{Bte£, WitfffllMXtt 
> y — P io ^ i? > £ rK** h C t £ &Wi t1"4. 

[ooi6] *ik, as 5 ©aw*. ±Egi4©«93©a 
±tf, ssccatatts, aasaas. s»ffa«tz. 

[0017] *3k. 31 6©»qfl(* % ±E» 1 <D§tW<DM 

[ooi8]$t »7©»w*. ±ew i <D&Hj©jia so 



«BB 2003-1 13418 
6 

£©fi* t tt S tR/hft^PB^SHKcSMt: 0 tcZtfrimM 
[0019] ifc, JtESI 1 co^BJ©fi 

^CCjffll^»«ffl*ffltiA:}T*fcJ:*EE»lt^*SI 
Al, itR*ihA*C±**#a<hTS. 

[0020] ttc. m9<D§m&, ±fE» i ©aiBcwa 
i&©^c>'^ii D a pCD^k:-o^r % El— smc-mx 2 ^ 

U <t0WH«:iiJH«:±a«>sc<t*i|$a<!:'r4. 
[ 0 0 2 1 ] *fc, n 1 0 ±E» 1 <DftW<D 

5B8©R <fc««— acorosci, Aftffl 

Ifcfr&O. 0 5 mmW±©^$ tlMff^^Dtl^ 

[0 0 2 2] S/c, Si 1 ©IfeW*. ±8B» 1 

BEI«8»lS**s3»AS*ifcCiK:J:^r*» 

»**j«i± utcct ^mmtr z>ct *4#a-r 5 0 

[0 0 2 3 ] S/c, »12 ©HW«, ±E* 1 <D§m<D 
SP^ «fe 0 4> ttMIMHittf t LTC»4Ci *RH8-r c i 

«r«jHr*ct*«ai-r4. 

[0024] $ tc. mi 3 <o§zwte. Jbees i <D$m<D 

[002 51 S&, »i Acmmt. nam i ©«w© 



[002 6] &tt. Ml 5 O^HJJW. ±IESI 1 <D^§© 

titcmzcommc&tc o , ^st®© t- ? # - *k»«c 

fc*ffia«**2 0%«±1 0 0%*j»©«l^rB!{fcLT 

«ffl6C <fc K> tef& 2 McCt *4*MT 5 C <t £ "T 

4„ 

[0 02 7] »16 ©SWtt* ±ISfg 1 <Df£BJ© 

»AaasBtc*fur, *©«©ttfflB«c»«*j»£T4 

[0 02 8] *fc. » 1 7 ©«gjtt % ±KM 1-16© 
[0 029] 

*±aaj£»*c**<jt»s*i4. mmz&vz&m* 

fe K: . »B JC* «8S«: WBEWtttWcifi^W 4 C & # 
[0 0 3 0 ] ^B5©*g}gai5tC«. *10BttC!>^eB43l 

U j£*»4i8B4ft4fc«>Cc, C©j£#£4»SMcffl3:^ 

j«3ftfc«ffi*#«'ra£&**. jsa«*w4*s«i-r4 

[0 03 11 S/C ^K©WriMtc*> % KDOfi^SB 



(5) #03 2 0 0 3- 1 1 34 1 8 

8 

awe. ft#W*a*K:&4. c*i*>. MffiKWoraft 

T4J:9«cttttK»«4iL4C&€Cj:- 9 T. JB«tt»4 

[003 2] CODcfc^ft, ^Hcc»-r4aii4»nx*Di*B 
iTS^giir, iB*iSrjteiB*««2 0 0 
Mm, 5 kHz-6 0 kHztlli^^II 

£fflt>T, ^«ffi*JT**4e-~>y*?f5jH*« 

f»s&a±t>5&ffl***4. c©#ffi*flai>4ct{cj: 

CCS'CEffl»aj£*«:z»A'r4C 4*«r#4. 

[0033] cofivttgswfia^io^u. ®wj 

«ctt^>^-e-^>^t^5W«^±K:MT4»*^ 

«ryJ\§l»S&b9 tc, 1 gffltc 1 7JIIiy±©frS4^x.4 
CiCCcfcor, RIDJ:9aMttSE»*JIHlLri»4. b 
— H— H©JT**«/h3t^c«)tc, «8fc£t;4 

^ursffli (ixfSfe©ffir#»ccW5Wr*4. 

20 [0 0 3 4] *fc, CCDjB«ttffi<M&ad:l^A9tt. 

^>^ctt«ttiijffl**fc/c&urc»4. */c. -h— la 

Tl»4. 

[0 0 3 5 ] @»*^<*ffi*Pn< C£T\ #ia 

B-«±^W»^ntf *4Sflt©ifrHt*«fll 6>tt4t 4 
15-60kHzt*0, *©f#e>*!4^— 

-f-^>yi±<s&4u^;i/tc*»3. ftkffl^e-F 

[0036] ttc. *<Dmm&<Dgmizmi>i> 3 f-m$>s: 
ft-?, H2(a), ( b ) cc^^ &&mw&<D&m%m 
(DW-mmzam? 4 i % mmMKmsmtc i 4«aa<D 

<^»r*4c<b^t)^4o 
40 [0 03 7 ] j/c A&9»o>&n3iaoa«K«ti«ffi« 

<%m&mfc< ^^Ci^ott^o (Surfa 
ceNanoc rys ta 1 1 ization (SN 
C) of metal 1 icMalerials-Pr 
esenlat ion of the Concept 
behind a New Approach. J. 
Master. Sc i .Techno 1 .Vo 1 .15 N 
o. 3. 1 9 9 9) 

[0038] mm. aw&mmj&m*mfim±<Dmttiv 



(6) 

9 

■c* o > loo/iniJ -effl^t-r £ haz cdss 
[0 03 9] m^m&&!&micj:~>xmtt<Dmm 

H3CCjB#»«i*teiia©S»», HAZ §tf<D 

«S<D#*&«:7nT#* »K:«^IBIfllifttt6C<fc<flat»6ti 10 

t«c<, 3Efc. JBB4^fcCcJ:4a«i, lE&<DSfltfc:J:£ 
[004 0] ft»<D*£<fci*JII:fe6 

[0 04 1] L2»U il*ttl»-3^*»«C«K*S|SSfe 

[0 04 2 ] tm<D&9tim*&m?z>£. ztiLmm 
[0043] L*»u«c^e>. cott®©as«ifflS©a 

*Sr«AT4/ca6«:, s®*pp*mu asMHS&Bsn 50 



ISM 2003-1 13418 
10 

g«±<£>& 3 *J njfig-C 4> * tf. ^ > - b* - ~ > Steffi 

[0 04 5] i-^t, 3»*WW:«*l&*fii±«(i«4»5 
iHAZ©SWffl*tt»«C»Ur*ftr*, Sfc* 

j#/c & 1 > <t # a e> ti z <ox&Mifitsmx»> s o 

[0 04 6] *fc % J8PS^*<r*)*»W<caiS4tti 
#J!<D, MS. "tf/UBr. u-1f-, -fvXvttglz. 

^KJt**l»Sll/, JE»XE*«r»A-r*<!:ft 

-If-. ^^X^tt4'©»©A**f*5W»r^ffiecf*^ 

X'ZZ. cot*. mji4:±i?f-f&x> (Bffl«:W#«ca 
»«r^* & l» <fc ^ tCftSf S C <b C ti 

[0 04 7 ] c©<fc 5 fjr. ?gJSgR, $JK*S**£-C<W& 

5i(c*/cor«. 1 jeattroteaBttu 1 

Mai \3\$>tcfo coxt}^^ -^w^tc^m^t. 

2 0feLh©*Ba*|BJ— «±*c» LTtf 9 C tec J: *) s J: 

[0 04 8] mrie^<Diiso. m^mmmm^^x 

Office cfc^^<tit$5Lra-^^3tcgjfb^g£OS/c 
[0 04 9] C CDcfc 5 ?iMatSCD3liS«i««, ^ 

<D£5icmm*ni&Lxmtmm?z c <b *> pjffir*& 



1 



11 

X$>2>. 

[0 05 0 ] fcJjM'PV&GMt. jfflSia©JBtt 

S:&HP.'J-f 4 C 4 K <fc o "OggtCjifiS:* ft -5. WIlHUfi© 

»«BR±«i©tK«* asi-r s 4 . ±mmtffi9mnemx 

% -^A# »ni«S t »ta£l£;&ft*ffi»anF 

©M{£4>&&;fcai>K:. gKWKR V=t'&) #0. 5 mm 
~3. 0mm«£©fiffi*J^:i^T?*ffl*tf5£g# 

i6j±ati*a*ist»fc«>. fe^ti-fe c ©ft^-cjE^* spas 
anisft-s. 

[0 05 1 ] #A£ft£lEffiffc>3©A*3t;):. 
#yiBU©^m*>e>. 52rffl^tc#JS©iS$^fp)(ct-^^W 

$ a fa^<Dmvkmm&* 4 m a s ft 

4ffii&ftttiBtaT£4^;i6ft&*«. _kj$© J: "5 KjBW 

feiwcrr -5 fc«>. r ttfttsastt^is s 

W&CiiR^'O. 5 mm- 3. OmmflKT. 
3B0. 0 5mmJiLL. 1. 0 mmWTSS K&ft (•*. 
+fHC&ft\a)±%)-3k1>m h ft £ . 
[0 05 2 ] C©<fc ^» «c«UWft(D^tt«. ttSfflJ&M* 

i*i-MWCga-C$>S*5, U— !f-^{iStft4"Cj£S 
0Ti£«W-«»-4C 4 fcpjffir**. 
[0 053 ]fc/cL, iS^i£f«il«tII©if 2S#I*B© 7 

t'tCKHx-Ct*, iiutefIfcfcWS&g{©tfc3£«. 31?£©tt 

*4{c*t-r s u^©smr©w#&&©w^©JEisrft 

^•5CiAS-C#. */c. *5Jlf&© n a p^Ii(C*j(,»rfc. 
ifflfF jSSMMSJlK: J: hmmteW QXhhlcitolc. 
«»«BI©$te4SX*©Wi8. *5<fcO\ *©fctl^g3:^©Fg 

b. ftt, s»r-©«ip a D tcaawjigws8Ma«cj:-5^tt 

[0054] wm&fct}**i-x.h®ftm$t$\±.^m-c 
mm l tea ft h u i »©ti. -e ©^&©*fl#%iinE 
iaii^tf ^ t ^©si^tc^SrRti-rpjfifett©* -5 

fifiSSIJ»K-3l>-C«. iS^fSil^IICC J: -o r^AS ft 
/dBESKISJfotJ*. ^©^^©^©fctoCC^S^fl!" 
©. fltfftni. HSE. fayaffl. S6«cjg»<cif©ffl4a 

C4At£^T*S. ^igS0?«Coiif. -£ft 

«Hl*1f 9 i I > ^ «»« S^f SCi JfciHg-C* 4. 
[0 055] o a p^ff=giE1Mc-C-^©tifit^f$oc 4 £56 
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ciT*S„ «£$Stctt. EiJ©fe©&*4£Aft7cW 2 □ 
*:/*JU£2flA;*-t*£C4#T-t-5>. CtltCtO. 
^6©-€-©^K^©MJS(cj:0 . v-f fuft-j'-tjvzm 

[005 6] C©J:5tt«t6ttJfcl6iLr. &8!*5£D 

■nz)\,wmt\z> iOKu, m^©[4g*is-rc 4©-c 

10 #i>X-7- h-^^> h (US 5. 5 34, 23 9) 4 

pftf*x-5 4>©£, ffi«igffi*&9©jaBftc&ffirfta. 

l^±S»»36i»i&4iiJ:5K > A#<«. ffr&9. >S#?£ 

[0058] c©^(c<t ix&htitdfom&msB.-rz 
r*4„ Stzi©iSMK:J:^T2iA3n/c3g^-a^ti*§ 

{LSn. J£^#«2 0 0MP a~C3 075®fr<b 1 5 0 

[0059] c<D¥m<Dwm&. m*>^>vfcu u-^;u© 
a^ «fc o -c &$•[ t-r €. c <t *5-c # ^ fc «&tc . mn<D^m 

So cftKcfco-c. SI^©|o]±*im3i«t)Sfc«)«:. saffl 
4L^)S^n D p©S!^fc|«^s^»3^©(lfl|ig4S< 4 

[0 0 60] *fc. «a«{c*Si«aE«rSfl4-r*J:5 
X h-©BiM*Spjffif{c^S. 

[0 0 6 1 ] c©J:5k:. C©5fe18£jm>-C£fiffl07c:£ 
JlSip D pii. il^(c^ i 5i^OiIL/f'Ffflrc;^©Mi|(T-!-3:. 5ffi 
40 HK3»JW±©«»*fc4FB«-rSC£**T*a. 
[0062] 

^ffifcJrLK. -efttcj: oT^IIS ftfc^JS^p°o(Cj:ft 
«. ffi«jSj9i^«HI4l,> ^ »f l/t>SI»»*iai±«ifflffi 

^ . ffi^^c ntjMii 4 wfflm©p a pfrtMcffi 4 m &&t>-tt z> 
citctot. »f§a:. mm. mmomm. 
h -rmMic&mmfr z> m>*nm l . $&sm 
^©isi±*i5c ufix-fi 44 c»9Rt«csueft«-r a 

4>©-C&£. S/c. Sf*©IW|a^r^ttJOf#%lwIs 
50 $%^-a©g^mSi?r51iU/ctt.figr-t. «^?S{g©|ni± 
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* tin *vm.w<Domm$ifa ±.$>m&z ? a - ^ + - 
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(9) mn 2 0 0 3 - 1 1 3 4 1 8 



